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GENERAL 


radio telegraphy and teiepnony, 

general - is inseparably 

telefunken gesellschafi fuer 

•linj- this company developed radio 
ntically and; brought it 


The history of German 
radio broadcasting, - and of radio in 
tied up with the history of the 
DRAHTL0SE TELEGRAPHIE, INC., Be 
: telegraphy in Germany theoretic 
to its present-day level. In this w 
outstanding example of Geman resear, 
tions of development — achieving tb 
technical competence and scientific 
together. The results of this are in 

casting - with its significance for 
in commercial ccrmunications on land 


Finally, 


I n 
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the firm to consider the special demands of its diverse types of 

customers, such as radio broadcasting companies, government agen- 
cies, industries, traffic control, police, press, etc. It fur- 
ther makes possible the design of installations and apparatus in- 
corporating the most recent advances of high-frequency techniques. 
The many radio stations erected by Telefunken after 1?L,5, in ad- 
dition to the installations for industrial high-frequency heating, 
j. „.s-i in t.hfl re-conouest of Telef'unken's world pro- 


Telefunken production program xn tne noga 

comprises radio-frequency apparatus and installations for radio 
broadcasting and commercial communications. The following supply 
program gives a picture of Telefunken' s present-day capabilities 
and the continuous progress in the field of high-frequency tech- 
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niques • 


The many areas of 'the Hoga distribution program can. oniy be 
shortly treated in this information booklet* Separate pamphlets 
for the various special fields are available on request# 
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I, TRANSMITTER INSTALLATIONS 


Telefunken transmitter installations for radio broadcasting, 


commercial communications and other services are in accord with the 


international requirements of the CCIR, or the directives of the 
World Radio Agreement of Atlantic City; they are manufactured in 


the customary power output ratings as well as for all available 


frequency ; channels* 


A. RADIO BROADCASTING TRANSMITTERS 


Dong Wave, Medium W ave and Short Wave Radio Transmitters 


Telefunken radio transmitters are equipped with high-qua- 


li by quartz crystal control and have a frequency stability of bet- 


ter than 1 * 10“* over a twenty-four hour period. In special ca- 


ses, i.e.j particularly for common- frequency operation independent 


of line control in the medium-wave range, Telefunken supplies a 


control attachment equipped with double thermostats having an es- 


pecially low temperature coefficient, which has a frequency stabi- 


lity of 1 • 10 over a twenty-four hour period. A built-in fre- 


quency comparison device with a cathode-ray tube as indicator 


serves for monitoring both control devices of this installation] 


any frequency deviation which may be present is displayed on the 


cathode-ray indicator as a phase shift and can be corrected by fine 


tuning of a tuning capacitor. In addition, this installation per- 


mits synchronization with a master transmitter during n off-the-air ,f 


periods in conjunction with a built-in receiver* This frequency 


control equipment has such excellent frequency stability that it 


is sufficient to make frequency or phase corrections for common- 


frequency broadcasting ‘at infrequent time intervals,' such as during 
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f morQ favorable propagation conditions at 
night hours because of more x* 

during that period. By decreasing total 
medium wave-length- out w b H 

to i* t»l. «T. * “ ° P ‘~ l E 

transmitter power to one-nan. 

costs may be attained. 

T.l.f-«> =“" d “ tW ‘“““““I 

~ “■ “"“71 - 

: , +h * ir very low noise modulation, The . 

broad audio pass band, an 

ri a « o B relate modulation 

7 are modulated by : the proven Claso d p 

transmitters are mouux a ++ a ined 

, t «. ™ :r;i 

• +v, 0 T- f cower amplifier stage 

,, , „^niation in the r.i. P OWHJ ^ 


the mo dulator 


of about two per' 


for P-™- 1 at ‘ ” a “ 

incP.a«iP 8 to .*«. P«'“‘ “ “ 

W U». Th, «« ~P"»” “ “ ““ ri * nC ' 

»„„t. of »dio M oa=»»««. ** 

q «»cf.. of 30 .nO 10,000 oyclos 2 “ 

800 cycles. 

f qtrav-' voltage modulation is about 0®1 P 
The percentage of stray-voo.^ 

. llY 1 0/0O), corresponding to about -60 db, for equa 

cent (literally 1 /°°)> moduX ation, when 

weighting of all components, fhe percentage of hum 

frequency-weighted through a 

+ is about 0.03 P erc 


an ear-response cnarao- 

0.3 °/00) corresponding 
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Modern line termination amplifiers and monitoring instal- 
lations serve to amplify the modulation voltage delivered by the 
radio studio and permit testing of the broadcast quality. 


For the protection of transmitter installations comprehen- 
sive safety equipment is provided, including current $ voltage, 
and temperature overload release mechanisms. The correct starting 
and shut-down sequence is assured by interlocking circuits. By 
means of modern ignitron tube protection devices the high voltage 
is removed from the transmitter immediately in case of tube arcing, 
that is* even before the start of operation of the regular cur- 


rent overload circuit breaker 


High-frequency transmittion line monitoring installations 
with cut-out devices for blocking the transmitter in case the 
maximum permissible mismatch is exceeded, serve for the protec- 
tion of the transmission line. This equipment assures protection 


f the installation even in case of un-monitored operation 


is provided for cooling the final amplifier 


tubes for transmitters with carrier powers from above 5 kilo- 
watts to about k0 kilowatts * For transmitters with power outputs 
above kO kilowatts either air-cooling or water-cooling installa- 
tions can be used. High-power transmitters with output powers 
above 100 kilowatts are generally operated with water-cooling. 


The power supply equipment, which operates in complete si- 
lence, is equipped with' selenium rectifiers for the amplifier sta- 
ges and with grid- controlled to oxidi zed-cathode rectifiers filled 
with mercury— vapor for the plate-current supply of the final sta- 
ges. 'The. tube filaments are heated by alternating current. Through 
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appropriate filtering of the' do voltages and by using Scott fila- 
ment transformers with phase displacement, a far-reaching reduc- 


tion of the hum modulation is achieved. 


Transmitter and power supply installations are set up in a 


self-contained type of construction, and are built into a series 


of metal cabinets which are placed side by side; they are charac- 
terized by uniform panel construction and modern styling. 


The remote operation and monitoring of Telefunken radio 
transmitters is carried out from modern control consoles. 


The antenna installations in the medium-wave region are 


supplied in the fom of self-supporting tubular or mast towers. 

For operating wave lengths which are not excessively long half-wave 
radiators are preferred to increase the field intensity of the 


ground wave and to enlarge the service area which is free from fa- 
ding. omnidirectional and directional beam antennas find appli- 
cation in the short-wave region, the directional beam antennas 
being constructed in the form of the well-known dipole arrays or 


as rhombus antennas. 


The production program for radio broadcasting installations 


in the long-wave, medium-wave and short-wave region comprises, in 


1. Complete radio broadcasting transmitter installations 


for the long-wave region from 150. to 300 kilocycles (2000 to 1000 
meters), with carrier powers to about $00 kilowatts at the trans- 


mitter output* 


2. Complete radio broadcasting transmitter installations f or 
the medium-wave region from 525 to 1610 kilocycles ( 371.3 to 186.3 
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Uo., .100 and :dlowaViS 


output 


oadcasting in the v.h.f. region Telefunken has 

of frequency-modulated very-high-frequency 

which are in accordance with the most recent 
frequency techniques and which fulfill the 
.tructxonal standards set up by the Bundfunktech 
atute) (RTI). These FM-VHF 

characterized by excellent 


developed a series 
radio transmitters 
developments of high- 
electrical and cons 

nische Institut (Radio-Technical Ins- 

transmitters of most recent design -are 

... v i a l0W distortion factor, a minimum of noise 
broadcast quality? i*Q*? 

cp'M qfvinp’ the strictest de- 
modulation and a frequency response satisfy g 

mands. Xh. high frequency stability of these transmitters xs 

a3so to be noted; it was achieved through a series of =ircuit-de- 

sxo-n and constructional improvements in the master oscillator 

3,^3. The simple construction, modern protection and monitoring 

devices and the easy operation are also worth mentioning. 


The frequency range at — 

th9 v.h.f. radio broadcast band from ' 87 .5 to 
.ponding to 3.H to 3 meters) , provided by the Atlanta 
ant . Within this .frequency band the transmitters may 

, freauency. Frequency changing can be 
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Transmitter installations are broken up into units with 
output powers of 2*0 watts, 3 kilowatts, and 10 kilowatts, in ac- 
cordance with the "add-on" construction principle. These output 
power levels are in accordance with the RTI power classifications. 
Each of the units is housed in a separate metal cabinet. The ca- 
binets used for this purpose are of uniform panel construction and 


have .modern styling, 


Each of the previously mentioned three power groups — O 
watts, 3 kilowatts, and 10 kilowatts - is equipped with its self- 
contained power supply. The power supplies associated with the 
2$0 watt and 3 kilowatt final stages are housed in the same cabi- 
nets, while a separate cabinet is provided for the power supply of 


the 10 kilowatt stage. 


The matched-unit construction makes possible an orderly 
stage-by-stage expansion of the transmitter installation, starting 
with the master oscillator stage of 250 watts output; an additio- 
nal stagb brings the power output to 3 kilowatts, and further 
additions can result in a power up to 10 kilowatts. This type of 
construction, on the other hand, permits temporary low-power ope- 
ration of the complete 10 kilowatt installation. For example, one 
may operate with only 3 kilowatts or 2$0 watts into the antenna, 
for the purpose of overhauling the final stage of the 10 kilowatt 
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, the r . f , terminations of the three 
• For this purpose , the r*i* 

‘ „ unlJOTl7 £ „ eoo.ettor f * »- 

pou.r BTTOS have M«i deergn.S umlon-lT 

lanced 60 ohm transmission line. 

, is possible to attain 

Beyond the mentioned povier outputs ■: ; + _ .. 

: + n B0 kilowatts. For; this lattei 

l a further increase in power up ^ W F stage 

add . on ta g e Telefunken supples a ^ ^ stage . 

which is operated in conjunction with the 10 

The *, watt cabinet houses the master oscillator with the 

associated frequency generators, stabilisation and modulaln.cn oxr 

, frequency changing, frequency 
cults, as well as the subsequent Ixequency 
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10 and 50 kilowatts. 
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3 kilowatt driver stage, whxch xs 

m wiowatt final amplifier 
a double cabinet, to the adjoining 10 kxlow 

a an a single cabinet, while the 
stage. The final stage is housed • 

n . h , nt in to a double cabinet, ihe 1U 
associated power supply i - and two 

«... — - - “ “* ” y m * r ;i. 

*. » — 1 — k r. 

net height of 2 meters, and a cabinet depth of abo 

. b ,..|l kilowatt VHF transmitter xnstal- 
®“,r comprises 
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_ ufl „ without th. 250 mtt stag., *»d 

«, tl. regular pre-amplifier . ^ t „ co„- 
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in one double cabinet# 


Talafunken supplies v.h.f , antenna, installations of ad- 
vanced design for these Very-high-frequency transmitters# For 
example, antennas may take the form of six- fold U-type antennas or 


of double- slot antennas, and are characterized by great vertical 


beaming with the resultant power gain in the horizontal plane. Some 


also show broad-band qualities. The appropriate matching devices 


permit simultaneous operation of two to three VKF transmitters 


from such an antenna array, making it possible to broadcast two 


or three programs at the same time. 


Frequency stability and modulation characteristics of the 


FM-VHF transmitters 2 


Frequency Stability: 


± 1 kilocycle for 2U-hour period 


Frequency Deviation for 100$ 
Modulation: 


± 75 kilocycles 


Harmonic Distortion at 100$ 
Modulation: 


less than 1$ between 100 and 
15,000 cycles . 


Frequency Response without 
Pre -emphasis : 


1 db between 100 and 15*000 cycles 


Interference Level 
Stray Level: 


Noise Levels 


The production program comprises: 


Complete radio broadcast transmitter installations for the 


VHP region from 87.5 to 100 megacycles (3*U to 3*0 meters) with 


frequency-modulation and power ■ outputs of 0.1, 0.25, 1* 3* 10, 
and 50 kilowatts at the transmitter output , 


- lk ~ 
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00MUNICAT10N ; TRANSMITTER INSTALLATIONS 


ther service* etc. xnese inB^xxauxuuu 

keying and modulation equipment, the required power supplies, cool- 
ing and servicing equipment, as well as the appropriate antenna 
installations. The installations conform to the most advanced 
techniques of commercial long-distance radio traffic. Especially 
noteworthy are the improvements incorporated for effecting rapid 
and convenient frequency changing, which make it possible to shift 
from one end to the other of the frequency band within a few mi- 
nutes, even for the largest high-power transmitters. This guaran- 
+ greatest possible speed of radio communications. 


The production program comprises, m pari. 

1. Complete communication transmitter installations for 
the very-long wave region (or very-low-frequency region) from 1 to 
30 kilocycles (20,000 to 10,000 meters) with transmitter output pow- 
ers to 1000 kilowatts equivalent to 200 kilowatts of radiated 
power, for telegraphy. (A 1 and F 1 frequency-sl- 
ration) • 

2* Complete communication transmitter in: 
the long-wave region from 7$ to 150 : kilocycles {h000 to 200Dmetar« 
with transmitter output powers of 30 to 60 kilowatts, for telegra- 


, all at ions for 


phy or facsimile operation. 

3. Complete communication transmitter installations for 
the' short-wave region from 13 to 2h megacycles (70 to 12.5 me- 
ters) with transmitter output powers of 20 and 40 kilowatts for 
telegraphy and facsimile operation. 


■ II 
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4. Complete corrmuni cation transmitter installations for 

tb. shmW region « 5 to 30 * — > 

transmitter output po.ere of 5, 00, »d 1,0 IdWW tor t- 
qegr.pty or iaoei.il., - *«“• tr„eMeeiou. Tb.se 

om be ..itched to !» or n operation (narro.-band 
lation with XU ir.quenoy delation), and — "Ollable a» 

following emission types: 

Amplitude Keying or Modulation: 

A 1 (c.w. telegraphy) 

A 2 (tone telegraphy) 

A 3 (telephony) 

A 4 (picture transmission) 

Frequency Shift Keying or Frequency Modulation 

F 1 (frequency-shift-keying telegraphy) 

F 3 (frequency -modulated telephony) 

These installations are equipped with built-in keying ap- 
par.tu=, either tor sin- »r doubl. dir.ct-ourr.ot local b^ing, 

, _ i-nv’ntiiii np-current remote keying* 

0 „ for double direct-current or alternating 

Precisions ar. -do tor relay- or sl.oironio b.ji.g, -d or soft 
b„i»., x desired. The Keying »d .odulation .quip— U tur- 
tt er complemented by a teue-irequeney gen-tor i.r 1 2 operation, 
.odulation and line termination amplifiers lor tone-.odnlatad 

telegrapby (MOO tel.pbony and picture trans— ion. Special 
t,,t instruments serve to -itor tbe input and output module- 

tion performance. 

Complete communication transmitter insballatio 

th. ,hor.-«.y. region fro. 5 to 2d megacycle. (® to 12.5 «t.rs) 

,i„gl. sideband and double sideband operation (single sideband 
modulation for multi-ch.n».l operation) - uitb transmitter output 


■ 16: ~ 


V, 

pi 

nm i§te8si 

gttt si ill 

%: "" if 

■181 

msa* 


, :r - v : ! 1- ,, ‘ 

1 ' < V ' y * ’ ' ' : 

i'A’, n ! V , > ;■ ' V 1 i : ' , , ' ‘ ■ 

. 1 ‘I,. .a . yJ. ! Jjil'xi ,n. npr.U^fiif!<=rl in Poit RanitiT-p 




y'yr y;\ 




sigiis 





Declassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R0002001 00005-4 



powers of 20 and l|.Q kilowatts for telegraphy and overseas tele' 


C* TELEVISION TRANSMITTER 1NSTALUTI0NS 


Complete television transmitter installations for the 100 
megacycle band, containing video and frequency-modulated sound 
transmitters, with output powers of 3 S 5, and 20 kilowatts at the 
transmitter output. Installations are also available for the 200 
megacycle band with powers of 1.5 and 5 kilowatts at the trans- 
mitter output. 


D. MARITIME TRANSMITTER INSTALLATIONS 


The production program comprises, in part: 

!• UO-Watt Me diumi-t o-High Frequency Radio Phone Transmitter 
S 109 GW 0.0U/1 

Frequency (Wave) Region: 1.6 to 3 megacycles (187 to 100 
meters) 


This two-stage transmitter is equipped in the oscillator 
stage with five control crystals, any one of which may be selec- 
ted; they are used for four traffic channels and the international 
emergency frequency of the mobile maritime radio service. Fre- 
quency stability conforms with the international agreement at 
Atlantic City. Continuous tuning is provided for alternate fre- 
quency and emergency operation. For this purpose the transmitter 
can be switched to self- excitation, in which case any desired 
frequency within the given frequency band may be selected. An- 
tenna power is i|0 watts without modulation: the range over water 
is about 500 nautical miles or more, depending on antenna and 
reception conditions. For normal speech a modulation percentage 
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of seventy-five percent can be attained. Excellent speech quality 
is attained by means of a combined plate- and screen-grid modula- 
tion. The equipment incorporates a modern tube complement which 
is restricted to two tube types. Power is supplied by means of a 


transformer from the ship's 110-volt ac line. 


2, 200-Watt Medium-Wave Telegraphy Transmitter 


Frequency (Wave) Region: U05 to 535 Kilocycles . (71+1 to 56l 


meters) 


This two-stage transmitter is intended for A 1 and A 2 


operation and delivers an output power of 200 watts for A 1 peak 


power. A pre-tuned reserve channel is provided for the interna- 


tional call and emergency wave length. 


3 . : 200-Watt Shortwave: Transm it ter 


Frequency (Wave) Region: U to 30 megacycles (75 to 10 meters) 


This two-stage 200-watt short-wave transmitter is intended 


for A 1 and A 3 : operation, and is equipped with six quartz crystals 
in the oscillator stage, any one of which may be selected. 
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II. RADIO;: TELEPHONE :; AND DIRECTIONAL RADIO: RELAY 


INSTALLATIONS 


A. FM-VHF RADIO-TELEPHONE / INSTALLATIONS 


Telefunken has developed a modern frequency-modulated 


v.h.f radio-telephone installation for radio-telephony from mo- 


bile stations within an area -fifty kilometers in diameter, that 


Ls, for telephony from land-based vehicles or coastal vessels, 


as well as between subscribers connected to the postal telephone 


net. This installation finds application for police and fire de- 


partments, customs service, industrial organizations, transporta- 


tion, railroad ranging, for automobile telephones, and similar 


The traffic between a vehicle and a central station with 


associated fixed transmitter and receiver takes place in the form 


of a two-way conversation, that Is, as ordinary telephony. This 


type operation requires a separate frequency for each of the two 


traffic directions. The mobile transmitter and one or more fixed 


receivers communicate on one wavelength] the fixed transmitter and 


mobile receiver communicate on another wavelength, the mutual fre- 


quency separation being about: ten: to fifteen percent. 


This FM-VHF radio -telephone installation, developed by 


P el efunken according to the most modern design principles, is 


operated in the frequency range from 70 to 7 8 megacycles and 


from 80 to 87.5 megacycles (i.e., the v.h.f. band at about It- 
meters), provided for this purpose by the Atlantic City agree- 


ment. The frequency range from 70 to 78 megacycles is intended 


for communications between the vehicular transmitter and the 
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fixed receiver, while the frequencies from 80 to 87, h megacycles 
serve for commutation, between the fixed transmitter and mobile 
receiver. Within these frequency regions, different band} are as- 
signed to the various services, and, in turn, within these bands 
fixed frequency pairs are assigned. Transmitter and receiver are 
crystal-controlled, both in the fixed station and in the mobile 
installation. Simple switching provides either an operating or 


an alternate frequency} the maximum separation between these two 


frequencies may not be more than 300 kilocycles without circuit 
re-tuning. Traffic generally takes place in the manner of one 


central station communicating through the fixed transmitter and 


receiver with several vehicles on one of the two frequency pairs 


(operating or alternate frequency). In the event that several 


radio nets are formed within a city for various vehicular groups, 


such as traffic, accident and police emergency squads, it is re- 
quired to maintain channel separations of 150 kilocycles between 


the various partial nets in order to avoid interference. 


Special 160 megacycle installations will soon become avail- 


able in addition to the standard- type installations which are 


operated in the frequency region around 80 megacycles. Telefunken 
VHF-radio-telephone installations utilize frequency modulation 


for increased freedom from noise and electrical interference. 


The fixed transmitter and one or more fixed receivers are 


connected via telephone lines to the central station, which serves 
for long-distance service and monitoring, as well as transition 
point to the regular wire telephone net and vice versa. In other 
words, the radio connection can be switched through to the tele- 
phone line network, or the telephone line connection can be hooxed 
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to ttfe wireless link * Furthermore, the central station permits 


traffic between the vehicles by operating a simple switch, if it 


is desired^ for example, to utilize one of the mobile stations as 


a net control station. 


The following types of operation exist: 


1# Traffic between vehicle and central .station* 


2 • Traffic between vehicles « 


3* Traffic between a vehicle and a telephone subscriber* 


Lu Conference call: vehicle, - central station - telephone 


subscriber* 


The production program comprises, in part: 


1* 100 Watt FM-VHF Installations 


consisting of: 


Fixed 100-watt transmitter installation with two pre-set 


crystal- controlled frequencies in the frequency (wave) 


region of 80 to 87 *5 megacycles ; (3*75 to 3«h3 meters), 


Type of Modulation: . FM 


Transmitter Power Output: 100 watts 


Frequency Deviation: ± 17.5 kilocycles 


Power Line: 220 volts, 5.0 cycles ac 


Built-in remote control and monitoring; equipment* 


Fixed. Receiver Installation 


10-tube superheterodyne receiver with crystal-controlled 


local oscillator, two pre-set frequencies in the frequency 


(wave) region of 70 to 78 megacycles (Lu29 to 3.85 meters) 


Sensitivity: 10 k T 


Power Line: 220 volts, 50 cycles ac 


Central Station 


for modulation of the fixed transmitter and monitoring of 


li§l 
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the fixed receiver, remote control and supervision of the 
fixed installations, as well as for relaying from, and to 
the telephone net; includes -built-in interval tone and 
call-up equipment 
Mobile Vehicular Installation 


consisting of a 10-watt transmitter, a 10-tube, superhetero* 
dyne receiver, control box, hand microphone, loudspeaker 
and common power supply for transmitter and receiver, in- 
cluding a special antenna with switch* Operation is from 
a 12-volt, 75 ampere hour storage battery. 

Special Test Instruments 


such as modulation meters, power output meters, etc 
needed for maintenance and repair. 


10-Watt FM-VHF Installations 


consisting of 


Fixed 10-wa.tt transmitter installation; 

frequency (wave) region as in (l) 
Fixed receiver installation: 


i up e rhe ter o dyne receiver; frequency (wave) region 


as listed in 


Central station for minimum traffic 


Vehicular installation as in 


Special test instruments 


iMi 
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B, fm-vhf remote pickup installations 


Wireless remote pickup. have become i»cr.«si«gM r popular 
radio broadcast rcpcrting, r.pl.clng **» “t*"” t0 

, cable aith its limited r.diu. ot aotiod. 
piokap. the radio reporter crl*. 

*ioh enable, hi, to oonduot the bro.do.et in a o.neid„ably -or. 
Uvoly and realistic .•»«• t.l.«.n has dw.lop.d the n« 

treduencr-modulated v.h.t. ramote-ploknp Installation "Teleport" 

tor this pnrp.ee, « ».H *s '« “” 1 “’ ” ,Ulr “ g “* ”” 

ot one-nay radio oo»nmic.tion over a rang, ot sev.rea Ulom.t.r. 

(i.c, tor police, are horde, on.to.s s.rvie., etc). 

Tb, installation consists ot a portable transmitter and a receiver 
for intercepting this transmitter. 


The portable remote pickup transmitter, which is operated 
from dry batteries, features minimum dimensions and is equxpped 


with a high-quality microphone. 


* o„ wM rh serves to pick up the emis- 
The remote pickup receiver, which serve, p 

sions of the portable transmitter, is a suitcase-t^e instrument, 

and may be operated from the power line or from dry batteries. The 

output of this receiver may be recorded by a tape recordei , 

be directly transferred to the radio transmitter via a transmission 


The installation is operated in the v.h.f. band between 70 
and 80 megacycles. Two frequency channels within -this band are pro- 
vided for transmitter and receiver. If there is interference on 
one frequency, it is possible to change to another frequency by 


simple re- tuning* 


- 23 - 




f ' Declassified n Part Sanitized Copy Approved for F 


, f i ' * V;j > i 'l. : 
VW'J/P) i ,J.Mf * ; : 



1 1 i.,i; „ < < 



Frequency modulation makes possible improved broadcast 
quality and increased freedom from static and interference. 

The "Teleport" installation meets the quality requirements of 
radio broadcast operation and is characterized by low distor- 
tion/ a broad audio passband, as well as a high* signal~to~noise 
ratio. 

The service range between transmitter and receiver generally 
is several kilometers. The range is smaller for broadcasts from 
buildings or under unfavorable terrain conditions , but it is not 
less than £00 meters in the most unfavorable case* 

The FM-VHF Remote Pickup Installation | Teleport" 
consists of: 

An FM-VHF Transmitter 

in portable form, containing a frequency-modulated oscil- 
lator, and two fixed pre-set transmitter channels j the 
radiated r.f. power is about 0.5 watt. A quarter-wave 
antenna rod of about one meter length can be attached. A 
Condenser microphone is built in* 

Frequency Response; i 5 db from U0 to 6,000 cycles 

Distortions less than 1 percent 

Power Supply: Mikrodyn (Microdyne) batteries 

Weight of Transmitter: 1 kilogram 

Weight of Associated Battery Box: 2 kilograms 

Transmitter and battery box are carried by means of shoulder 

straps* 

FM-VHF Receiver 

a 12-tube superheterodyne receiver with 10 tuned circuits 
for fixed and portable use. 
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Sensitivity t about 10 k T 

Line Output: 1.55 volts into 100 chins 

Built-in Monitor Speaker: 1 watt audio output; 

Frequency Response: i 2 db between 1|0 and 8,000 cycles 
Distortion: less than 2 percent 
; Hum level: more than 50 db down 

Power Supply: ac line or battery operation 
The "Teleport” installations are also supplied as special 
models Tor the l60 megacycle band. This "Teleport II" also pro- 
•vides for two-way communi cations. 


M| 1 1 

§j j |j§j | 

’ 1 ' 


C* VHF AND MICROWAVE RADIO RELAY LINKS 

The present level of the v,h,f and microwave technique per- 
mits the use of radio relay links which are not inferior to wire 
nets with respect to economy, operating stability, and reproduc- 
tion quality. Consequently, these radio relays may be successfully 
integrated into the long-distance -communication lines in place of 
open-wire lines or cable networks. Almost any desired distance 
can be bridged by switching in an optional number of relay sta- 
tions. By taking over carrier- frequency techniques or using spe- 
cial pulse-time modulation systems, maximum exploitation of the 
radio links is made possible and economical operation is assured. 

These radio relay links can be utilized in commercial com- 
munications to supplement the available cable network, in case 
special events make it impossible to supply the large demands lor 
lines by the existing wire and cable networks. Furthermore, radio 
relay links are used successfully in regions without cable or wire 
services, or where unfavorable terrain conditions make it difficult 
to lay wire lines. In this- case radio techniques offer considerable. 
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advantages, inasmuch as a v.h.f. or microwave link is compara- 


tively quickly erected. 


TOF and microwave relays may further be used in radio 


broadcast service as modulation links between radio studio and 


transmitter, in case modulation telephone lines are not available, 


or are of inadequate quality. FM-VHF or microwave radio relay 


links are manufactured for these applications, and meet the re- 
quirements of high-quality radio broadcasting service with res- 


pect to frequency response, distortion, and noise level. Tele- 


vision is an additional field of application for radio relay 


links. Microwave links are now used in preference to coaxial 


cables for transmitting the video carrier frequency between 


studio and transmitter, or between various transmitters of a 


network. 


Multi-channel radio relay links are steadily increasing 


in importance and are taken into account in the planning of new 


communication nets, or as replacement for coaxial cables and mo- 
dulation (telephone) lines in radio and television broadcasting. 


In this way fields of application are opened up to radio tech- 


niques which were heretofore reserved to transmission line tech- 


niques « 


Radio relay links have proven their worth during the last 


decade in the European. communications network. During the last 


war radio relay links were operated over distances of several 


thousand kilometers. For example, radio telephone and teletype 


service was carried on over microwave radio relay links between 


Norway and Italy and Greece, and temporarily also to the Black 


. ‘'i I- ''j ' ' ' 
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Sea* In some regions of Europe* microwave radio relay links offer 


the o nly telephone s ervi c e 


These microwave radio links were operated almost exclusively 


with Telefunken equipment* namely the well-known "Michael 11 and "Ru- 


dolf" devices, whose development began in 1937* At the present 


time these installations are still used by the German Mail Service 


and they are integrated: into the regular long-distance telephone 


net® The present-day microwave network of the German Mail Serv- 


ice includes a connection from the North Sea to the Alps* among 


others 


Based on these many years of experience, and talcing into 


account the most recent results of domestic and foreign research, 


Telefunken has developed short and long-distance links, as well as 


a pulse-time modulated installation, 


The production program includes, in part 


1, FM-VHF Short-Distance Links for Radio Broadca s ting and Commer' 


cial Multi-Channel Communications 


'requency (wave) Regions 155 to 175 megacycles (l,9U to 1,71 m) 


Transmitter Power 


100 watts 


Type of Modulation 


Frequency Modulation 


75 kilocycles or ± 500 kilocycles 


Frequency Deviation: 


can be switched in 


a. Radio broadcast transmission 


is maximum 


b* Commercial communications 


kilocycles maximum 


Audio Range 


a* Radio broadcast 


Tl: !v’hh?'-, Fa?-, ‘vi'o ihv 
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Receiver: 


b. Commercial communications: 

up to 12 telephone channels - 
300 to 60,000 cycles 
up to 2U telephone channels 
300 to 120,000 cycles 

a. for 75 kilocycles frequency 
deviation 

b. for 500 kilocycles frequency 


deviation 


Distortion: 


2* FM-VHF 


less than 0.5 percent second and 
third harmonic at full frequency 
deviation (modulation) 

^ Commercial. 


tn -a +o )U *ii meters) 

, h Reffion . Ul to 68 megacycles (7.* 

Frequency (wave) Reguo . 


Transmitter Power: 


1 kilowatt 


Type of Modulation: 
Frequency Deviation: 


Audio Range: 


Distortion: 


Frequency Modulation 
± 500 kilocycles maximum 
300 to 60,000 cycles for 12 tele- 
phone channels maximum 
less than 0.5 percent second and 
third harm ora. c for full deviation 
(modulation) 


Ant.n„, systems tor v.h.t. .Sort -«d »“ " 

m ln lM to- o, stpot. »»y. ‘ r ” ^ 

„«) and contain 12 or 20 dipol. “ 3 " ” ’ 

“ aotirsiy, - U advent dd,, — - - ^ 

«».r single-wire typas or — d -Ltd— C«- > 
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dPTPlop.il lor dual op.ratlon ol *»“»* *“* 

„ +wn rnceivers or two transmitters on a single 

common operation of two receivers a 

antenna system. M . 

3 * ^rovave Radio Rgia ^jns^^ ~~" 

dulation 

~~ n . „„ ploro«T. radio ^ ”«* » 13 

1,700 - 2,700 megacycle &«»«« 

w me “i“ llc Clty “ d P °”“‘ “”“‘" 

,p„„ trram«.ion of «nty-.». 

, p i is served for official traffic. Telephone 

ther audio channel is reserve 

quality meets the CCIF requirements; the audio passband of eao 
channel extends from 300 to 3 ,UOO cycles. In contrast to pre- 
^ microwave systems, which utilised frequency modulation, 
new microwave installation "Ida 22 - provides for pulse-time mo- 
dulation. In this method multiplexing is achieved through time 
separation of the individual operating channels, thus gating 
the carrier-frequency equipment required for frequency-channel 

_tn. Special electronic circuits provided for changing 
the audio— conversations into phase (««) modulated A*. 

The transmission system with a time-multiplexed sum channel 

does not; require demodulation at the relay stations; that is, the 

. c oc have to be re-converted into the ; 

received pulse series does not ha _ 

audio-frequency region. This eliminates non-linear distortion an 

Oh. a.0.pi».ti.n Pf «— *» ^ in “• ““ 

„iB, s.veral r.W ,rh ‘ 
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the channels has the further advantage* that non-linear dis- 
tortion at the terminal stations cannot result in over-modulation, 


Technical Characteristics of the M Ida 22 M Installation 

Frequency (wave) Region: 1*700 to 2*300 megacycles (17 ® ( to 

13 centimeters) 

Tuning Range: about ± $ percent 

(Transmitter and Receiver) 

Transmitter Power; £0 watts peak pulse power 

Type of Modulation: Pulse Time Modulation 

Transmission Channels: 22 operating channels 

1 service (official) channel 

Receiver: Superheterodyne receiver with auto- 

matic search and fine-tuning 


equipment 

Horn antenna with parabolic reflector 


Antenna Radiate: 
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III • COMMERCIAL RECEIVERS; 


A number of special receivers have been designed by Tele- 


funken for comraercial radio communications and radio monitoring 


of the Mail Service, for use in radio reception by radio broad- 


casting companies, as well as for press, stock reports, traffic, 


weather, police and similar applications. The development, construc- 


tion and manufacture of these receivers is based on Telefunken’s 


long experience in the manufacture of radio 'communication equip- 


ment, and takes into account all progress achieved in recent 


years in this field* The receivers are equipped with all new 


features of the latest reception techniques, and are characterized 


by reliability and high efficiency* 


The following gives a short survey of applications and 
technical data for commercial receiverdmanufactured by Telefunken, 


The equipment listed in this tabulation may be classified essen- 


tially into three groups: 


1« Receivers for commercial radio communications (search and ser- 


vice receivers, test receivers for radio monitoring) 


2. Receivers for radio broadcasting companies (network relay recei- 


vers; and receivers for monitoring transmission quality) , 


3* Press receivers 


In addition Tel efunken can, supply special FM-VHF receivers 


for radio public-address installations, i.e,, for police and 
ranging, as well as receivers for M-VHF remote-pickup installa- 


tions and FM-VHF radio relay links* These receivers are listed 


under II * 


Receivers for radio direction finding are treated in Section IV. 
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A, : SERVI GU AND SEARCH RECEIVERS FOR COMMERCE Ali; RADIO ; C QMUNIC ATI ONS 
I t Allwave Receiver E1Q3 Aw/l 

Frequency (wave) region; 103 kilocycles to 30 megacycles 

(2910 to 10 meters) 


Types of Operation; A 1, A 2, A 3 

This modern all-wave receiver has been developed for use in 


medium-power fixed stations or aboard ships « As ship’s .receiver, 
the instrument permits two-way traffic on adjacent frequency chan- 
nels, even under unfavorable interference conditions, that is, for 


directly adjacent transmitter and receiver antennas. 

Circuit: 9-tube superheterodyne receiver with three r*f. cir- 
cuits and eleven i.f. stages } bandwidth control in the 


i.f. portion* 


Image Selectivity 


Overall selectivity for 9 kilocycles detuning 


Bandwidth 


kilocycles 


Bandwidth 


Sensitivity; 

2 to 8 microvolts for $ volts output into bOOO-ohm load 


Signal-to~noise ratio: 3*1 
Modern Pico -U tube complement 
Built-in monitor loudspeaker 
Power Supply: 110/220 volts, ac-dc 
2. Shortwave Search Receiver E 10Li./Kw/l 

Frequency (wave) region: 1 to 30 megacycles (300 to 10 meters) 
Types of Operation: . A. 1, A.2, A 3 
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This modern high-quality receiver for radio monitoring and 


commercial radio traffic is equipped with all features of recent 


commercial receiver techniques* It is used primarily as opera- 


tional receiver in large land or ship stations and as search re- 


ceiver in fixed high-power stations* The over-all receiving 
range of the instrument is divided into 17 bands. The reception 
principle utilized assures highest stability and satisfactory 


band spread. A crystal-controlled local oscillator and tunable 


first i.f. stage is provided. 


Circuit : 


13 tube double-superheterodyne receiver with 3 radio-fre- 


quency circuits, crystal controlled local oscillator 


tunable first i.f. with four* tuned circuits, frequency 


changing to a second fixed intermediate frequency with 


quartz crystal and 3 double- tuned filters. 


Bandwidth in the second i.f. portion is continuously 


variable between ±0.5 and. ± 6 kilocycles. 


Built-in crystal calibration oscillator. 


Modern Pico-E tube complement. 


Image Selectivity for 9 Kilocycles Detuning: 
Bandwidths ± 6 kilocycles: 1:1000 


Sensitivity: 10 k T 


Tuning accuracy and calibration. 


Length of frequency dial 1|00 millimeters, 2.5 respectively 
5 kilocycles/millimeters 
Power Supply: 110/220 volts ac 


3. Medium and Long Wave Search Receiver E 108/LW/l 

Frequency (wave) Region: 9 to UlOO kilocycles (33,U00 to 


73 meters) 


IPI 
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Types of Operations A 1, A 2, A3* 

The medium and long-wave: search receiver is also intended 
as test .receiver and for commercial radio press service* 

Circuit: 

13 tube superheterodyne receiver with image-frequency 
filter (Lw), resp* four radio -frequency stages (Mw), 
crystal filter and four double-tuned band filters in 
the i*f* portion. 

Bandwidth in the i,f, portion is continuously variable 
between ± 0*5 and ± 6 kilocycles. 

Built-in crystal calibration oscillator* 

Modern Pico-E tube complement* 

Image Selectivity: greater than lil0,000 over the whole range. 
Adjacent Channel Selectivity for 9 kilocycles detuning; 

For wide-band operation of - 6 kilocycles: 1:1,000 
Sensitivity: 10 k T 
Tuning and calibration accuracy; 

Dial lengths IjOO millimeters, 650 cycles to 3*5 kilocycle 
millimeters. 

Over-all reception range is divided up into 5 bands. 

Power Supply: 11 0/220 volts ac 
U, High Power Statio n Receiver for F ixed Services 

High power station receivers are supplied for overseas ra- 
dio traffic between fixed points, that is, for large receiving sta- 
tions of the commercial radio communications service. The recei- 
vers can be supplied for single side band multi-channel telephone 
diversity receiving installations. The main component of these 
installations is two short wave receivers, type E 10U/Kw/l, which 
are equipped for the service with automatic frequency control. 
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Adaptors for triple superheterodyning, channel separation and fre- 
quency fine tuning, automatic release for diversity operation, as 
well as the required test and monitoring installations complete th 
technical equipment of these modern receiving installations, which 
are constructed by the DIN standard method. 


B * M0WIT0R AND NETWORK' -RELAY RECEIVERS FOE RADIO BROADCASTING COMPANIES 


Monitor Re ceivor 9 H 99 Wu 

Frequency (wave) region: (590 to 18S meters). 5lo to 1620 

36. .b to 101 megacycles (3.U7 to 2.97 
meters) 

This special instrument was created for the monitoring of 
the transmission quality of radio broadcast transmissions in the 
medium wave and VHF region; it is equipped with a 10-watt woofer- 
tweeter loudspeaker combination, which permits monitoring of high- 
quality transmissions* 


Circuit 


9 tube superheterodyne receiver 
FM-VHF: 2 r.f. stages^ 6* i.f. stages 

Medium wave: 2. v.f. stages, U. i.f. stages with conti 
nuously variable bandwidth 

Built-in 10-watt woofer-tweeter loudspeaker combination 
Audio quality: 

Radiated frequency band Uo to 12,000 cycles within ± b 
Power Supply: U0/l25/l50/220/2U0 volt ac 
SS°^£_^o §dcast Network Rela y jtecei ver Ball E-l, 

Frequency (wave) regions: 1*0 to 1:00 kilocycles (2,000 to 1 
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510 to 1620 kilocycles (590 to 


185 me tars) 

6 to 13 megacycles (50 to 23 meters) 
12*5 to 25 megacycles (2U to 12 


meters) 


This instrument is designed for radio; broadcast network 


relay reception of radio broadcast companies* In this method of 


reception the emission of a transmitter is received with a radio 


receiver and is relayed as modulation to another transmitter* 


Inasmuch as the network relay receiver in this case replaces the 


modulation transmission line quality of such receivers must meet 


very high requirements* Radio network relay receiver ball E-l has 


correspondingly high quality transmission characteristics* B uilt~ 


in instruments serve to indicate field intensity and volume level 


at the transmission line termination* 


Circuit: 


12 to superheterodyne receiver with 3 radio-frequency 


stages (variable bandwidths for medium and long waves) 
and 6 i.f* stages (3 filters with continuously variable 


bandwidths ) « 


Transmission line termination: 


U volts into a 600-ohm load, source imped£ance 30 ohms. 


Loudspeaker output: 


5 volts into a 5-ohm load (5 watt) 


Audio quality; 


Frequency response: 1 1 db between 30 and l5, 000 cycles 


Distortion; Less than 2 % for U volts into 600 ohms 


Hum Level: More than 60 db down 


Power Supply: 220 volts ac 
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3, Radio Broadcast FM-VH F Net Work K ol ay 

Frequency (wave) region: 87 to 100 megacycles (3.5 to 3 meters) 
This network relay receiver which is intended for the recep- 
tion of frequency modulators VHP radio transmitter, is characterized 
by, high pre-selection and selectivity as well as by outstanding 
audio quality. The receiver is increasingly used for network relay 


linlcs of the VHF radio networks for the transmission of programs 


from station to station. Built-in test instruments permit moni- 


toring the field intensity, frequency deviation, and frequency 


separation of the transmitter being received The receiver may 


be used as a VHF calibration receiver. The receiver may be used 


as table instrument or as a DIN standard receiver. 


i Circuit : 


1 6- tube double-superheterodyne receiver with three radio - 


frequency circuits and 11 i.f. stages* Double fre- 


quency conversion, crystal- controlled second oscillator 


Image Selectivity: 


1st l.f : larger than 1:5000 


2nd i.f: larger than 1:50,000 


Adjacent Channel Selectivity for 800 kilocycles detuning: 


1:100,000 


Sensitivity: 6 k T 


Line Output: 1.55 volt for loading 300 ohms j source resis- 


tance 50 ohms 


Voice Coil Output: 1.5 watt, l5 ohms impedance 


Audio quality at line output: 


Frequency Response: ± 1 db between' 30 and 15,000 cycles 
.per second- 


Distortion: less than 1. percent 
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installati on * 


C. PRESS RECEIVERS 


I, Press F ac sim ile 

Frequency (wave) region, one fixed frequency within range 

from b0 to 150 kilocycles (7500 to 
2000 meters) 

This four-stage four-tube tuned radio-frequency receiver 
was produced for the reception of facsimile transmissions dis- 
tributed via radio by the press agencies* 
been intentionally sacrificed in the interest of maximum economy. 
The receiver is pre-tuned to the desired operating frequency; 
frequency changing is achieved by exchanging a plug-in tuning 

i capacitor assembly* 

Circuit: 

U-tube, U-stage t.r.f. receiver with four pre-tuned r.f 

' circuits* • ' V .. , ■ . 

- . Direct-current output. for facsimile printer 

' Selectivity for 5 percent detuning! 1,1000 


Continuous tubing has 
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Power Sources 220 volt do 110/lS0/220 volts ao 
2 • Press Facsimile Receiver EPH/L/2 

Frequency (wave) Region: h0 to 160 kilocycles (7500 to 


1875 meters) 


This special receiver/ also intended for facsimile recep- 
tion, is based on the superheterodyne principle and is equipped 


with continuous tuning, as well as effective automatic regulation. 


The receiver circuit makes possible adequate: facsimile reception. 


even for strong local and atmospheric disturbances. 


Circuit: 


5-tube superheterodyne receiver with one tuned r.f. stage 


and four i.f. stages. Direct-current output for facsimile 


printer 


Selectivity for 5 percent detuning: greater than 1:1000 


Sensitivity: 10 microvolts 


Power Source? 220 volts dc or ac 


^-Sho rtwave Press Receiver EP /K/1 

Frequency (wave) Region: 6 to 16 megacycles (50 to l6.6 meters) 


Types of Operation: A 1, A 2, A3 


This receiver is intended primarily for press reception. 


Circuit: 


10- tube superheterodyne receiver with two r.f* stages and 


six i.f, stages. Built-in monitor loudspeaker* 


Power Source: 220 volts ac 
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IV# DIRECTION FINDING INSTALLATIONS 


Based on its long experience in the manufacture of por- \ 
itable, mobile, and fixed direction-finding installations for air 


and sesjhavigation, which have proven outstanding in all contin- 
ents, Tele funken has developed new Adcock direction finders and 


crossed-loop goniometer direction- finding installations. 


1« Goniometer Direction Finder tt Telegon t< 


Frequency (wave) Regiom 

196 to 3530 kilocycles (1.530 to 85 meters) in four bands, or 
2lU to 535 kilocycles ( 1 I 4 OO to 560 meters) in a single band 

Types; of Operation: A 1, A 2, A 3 broadcast reception and 


dir e c ti on : f i ndi ng 


Primarily intended for fishing boats, coastal and ocean ship- 


ping, 'but also usable as coast or land station, this installation 


is characterized by a high bearing sensitivity* The direction- 


finding receiver is a superheterodyne unit with high image and 
adjacent channel selectivity, variable i.f. bandwidt) and affords 


a timing and calibration accuracy, which - by utilization of a 


large circular dial with friction drive - meets all demands of 


commercial traffic* The receiver is equipped with a built-in 


direction-finding adapter with a special iron-goniometer and a 


large bearing (aximuth)dial. Quadrantal direction-finding errors 


(deviations) can be compensated electrically. 


A built-in checking device permits; spot performance tests 


of the overall system with antenna, thus making possible rapid 


trouble-shooting. A simple switch makes possible a rapid transi- 


tion from direction finding to radio reception, and vice versa. 


In accordance with its application, the entire direction-finding 


III 
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Installation is sea-water proofed. 


Receiver: 


6-tube superheterodyne receiver 

Built-in direction-finding adapter with (soft) iron 
goniometer, direction-finding sense switch and [debar- 
ring] null-regulator. Receiver unit with r.f. pre-am- 
plifier, mixer stage, two i.f. stages, diode detector, 
audio output stage, and beat-frequency oscillator (for 
c.w. reception) 


Modern Pioo-E tube complement 


Bandwidth switching in the i.f. circuit m four ranges. 


± 0.5 kilocycles to ± 7 kilocycles 

Broad-band tuning for sea distress traffic: ± 12.5 


kilo cycles 


Antenna System: 


Fixed crossed loop, consisting of two single of 1.2 meter 


diameter each, which are mounted at right angles to each other. 
The loops are supported by a heavy pole. The auxiliary (sensing) 
antenna is ordinarily symmetrically arranged in the crossed-loop 

system. Two wire antenna lead-ins, balanced to ground, run from 


the loops to the receiver, while a single-wire lead-in is used 


for the sensing sntenna. Special cables with fixed shielding are 


used for these connecting lines, which can be up to eight meter 


in length. 


Direction-finding Performance: 


A i (cw) transmitters are d-fed with a minimum rnU width 
of about 1 0.5 for a field intensity of 30 ^revolts per meter. 


Power Supply 


2lt-volt battery.,; (The plate voltage' is generated through 


- U2 - 
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a separate vibrator ac supp * 

, Mon frora a storage battery and 120-volt 
Emergency operation fro 

B-battery is provided. 

2 . MjssasaJi 

„ „ Mo.«k Bi„otion BjaKiJElJiiSS- 

a. Short-Wave H-M oock_j. 

Ao „ »*.» pos'tt 1 " “« ctl0 “' f “ dine 

It „ « ia » 

ting of six dipo. bearing accuracy. Very 

, +ha attendant decrease of bearing 

fl80ti0nS attained, even without using the m* 

accurate bearings are inh erently small null width 

nullwidth sharpening, because ^ 0 . 5 

. „ t The total system bearing erro: 
of the equipmen . range, i.e., at 

the shortwave end of the frequen „ 

degree ° ‘ B of the type of antenna array used, 

. „ .^rfies. Because of the oyr 


of elevation 


to elimi' 


6 to 1? micro' 


of the mobile 
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.in- base circle of 12 meters diameter* 


These antenna masts are mounted on disc-type insulators 
and are held by guy wires* The construction and dimensions of 
the antenna system are such that only small system errors occur 
at the short-wave end of the frequency range. 

D-F Performance: 1 degree for 4 to 8 microvolts/meter (A l) 
c • VHF Rotatable Adcock Direction Finder Type HD l/lO 


(vehicular version) 

Frequency (wave) Region: 30 to 300 megacycles (10 to 1 meters) 
The VHF Rotatable Adcock Direction Finder Type HD l/l0, 
which has been developed especially for vehicular services, per- 
mits bearings on both horizontally and vertically polarized waves® 


is divided into four bands. The d-f 


receiver is equipped with AM-FM switchover 


Antenna System: 

Vertical pole with two h5 degree crossed extension ele- 
ments. These dipole extension elements are exchangeable 
to permit selection of the optimum antenna system for each 
frequency: band. Bearings on 180 degree horizontally 
polarized waves can be made within the direction- finding 
range (wavelength from 10 to 1.78 meters) by changing 
the position of the dipole elements. 


Direction-Finding Performance: iv 

± £ degrees for 20 to lj.0 microvolts/meter (A 1 operation) 
Direction- finding performance varies somewhat for the 
various ' frequency bands, and is — - in part — better than 
stated above. The listed value also applies for hori- 


zontal polarization; 
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Telefunken has developed a number of modern tube generators 


and tube generator installations for both high-frequency heating 


methods, i. e., for inductive and dielectric heating. 

1. Hi ^ -Frequency Generators with Output up toj jiilowatts 

a. High-Frequency Generator HFG 100/kw 1.5/2 for dielectric 


heating 


High-frequency power output kilowatt o 

Operating frequency 18-20 megacycles 

„ 220 volts, 50 cycles ac 

Power Source 

b. High-Frequency Generator HFG 100/lcw 1.5/3 For dielecbrxc 
heating with work space and asymmetrical r.f. output 
High-Frequency Power Output 1*5 kilowatts 


Operating Frequency: 


18-20 megacycles 


Power Source 220 ™ lts > 5 ° ° y0l6S “ 

o. High-Frequency Generator HFG 100/kw 1.5A f ° r dielectric 


heating, with two work place connections 


High-Frequency Power Output 


1.5 kilowatts 


Operating Frequency 18-20 megacycles 

Power Source 220 ™ ltS > 5 ° ° yCl9S *° 

d. High-Frequency Generator HFG 100/kw 1.5/5 for dielectric 


heating, with four. work place connections 


High-Frequency Power Output ... 


1.5 kilowatts 


Operating Frequency 


18-20 megacycles 


Power Source 


220 volts, 50 cycles ac 


‘ r .y yy ■; , ' r A AAA y- ;A|>: 

A > t/ ; 1 , "'ti* . / i? < s ki' 1 | \ - !! ' ' f ' 1 * •, y 
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a. High-Frequency Generator HFQ 10U/kw U/l for dielectric 


heating 

High-Frequency Power Output 
Operating Frequency 
Power Source 


U kilowatt! 


15-20 megacycle! 


High-Frequency Generator HFG 


heating 

High-Frequency Power Output 
Operating Frequency 


1*5 kilowatt; 


Power Source 


for inductive heating 


High-Frequency Generator HJ 
High-Frequency Power Output 
Operating Frequency 


three phase, 


Power Source 


with Outputs above 7 


Hi gh-F r equ enc yGenerafa 


Kilow atts 

a. Generator installations for dielectric heating with output; 
of 15 , 30, and 60 kilowatts and operating frequencies of 
about 20 megacycles; also units with power outputs of 18, 
35, 70 and lUO kilowatts with operating frequencies of 
about 5 megacycles for connection to three-phase 380 
volts, 50-cycle supplies. 

b. Generator Installations for inductive heating with power v 

outputs of 20, 35, 70, lUO and 200 kilowatts with opera- 
ting frequencies of about U50 kilocycles for connection 
to three-phase, 380 volt, 50~cycle supplies. 
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A, LINE ( TERMINATION ) AMPLIFIERS AND MONITORING INSTALLATIONS 


Telefunken has brought out a now radio transmitter test 
set for complete testing; of the reproduction quality of radio 
broadcast transmitters. The installation comprises a high-qual 
ity line (termination) amplifier at the transmitter end of the 


modulation (telephone) line and a series of additional monitor 


ing devices^. The monitor portion of the installation permits 
rapid performance of the operating quality checks required in 


broadcast stations including continuous visual modulation indl 


cation, as well as continuous monitoring of broadcast sound qua* 


lity. This central monitoring of the operating condition enables 
the operating personnel to perform quick trouble-shooting in case 
equipment failure should be experienced. The following tests and 


measurement; 


1, Measurements of ModuL 


jrcentage 


with simultaneous indication of the effective and peak mo- 


dulation percentage 


Dynamic Modulation Characteristic 


3. O utput Level Measurements 


in the audio range, \itilizing a built-in voltmeter, a call 


brated vacuum tube voltmeter with r-m-s indicator; test 


from five millivolts to fifteen volt; 


Lu D etermination of Noise Modulation 


a. Control through measurement of total noise voltage with 


equal weighting of all interfering components 


b . Determination of the sub j ective interference effect by 


means of noise level measurements, which have bean .fre- 


quency-compensated through a loudness curve filter 


SHKMMHHHHH 
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g, •Frequency Response MeasurA^ Ji^ 

for” 'the audio range of 20 to 20,000 cycles. 

6. ™ Qt.^r-tvi on Measurements 

_ Bon-Un.« distortion Ml, di.tortion Ko- 

tor — .t 110, 800, and 3000 oyole.; distortion 
factor ranges from 5 to 1$ percent 
o£: 

Measurement of intermodulation distortion through determdna- 
tion of the difference tone contact in the range from 200 to 
1^,000 cycles; accessory equipment for intermodulation tone 
i8 provided. Square and cubic distortions from 0.3 to l5 

percent can be measured. An additional test- position is 

" provided for low-frequency testing, using an alternate te^t 
method. 

7 . Display of OssilLo.g rgSg 

~ ' of Ugh-and low- frequency phenomena; for example, the modula- 
tion envelope of an r.f. carrier wave or the trapezoidal 
transmitter modulation oscillogram; observation of audio- 
frequency oscillations at the input and output of the 
modulatory etc. 

a Mot oring of Dynam^ VojjjmilaSag 

' with optical modulation indicator, according to the moot re 
csnt recommendations of the broadcast companies. 

9 . Audio Ito nitoilt^Oroadcast 

' ' through monitor amplifier and speaker, “the modulation meter 
and monitor amplifier can be switched to either the input 
of the output of the transmitter, enabling a comparison of 
the quality of the incoming with the radiated modulation. 
The installation is comprised of three cabinets, according 

to DIN Ul U90. . ; ; ; ■ : , 

- h9 - 
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:he line termination amplifier rack is housed in one ox 
three cabinets and contains: 

A line termination amplifier for operation 
A line termination amplifier for reserve 
A monitor amplifier 

A modulation monitor with separate optical indicator. 
The two remaining cabinets - the monitor racks - contain 
A r.f. test detector 


A modulation monitor 

An R-C audio generator with a range from 20 to 20,000 eye. 
A distortion filter for non-linear distortion measurement; 


A double-tone transmitter and receiver for distortion ac 
cording to the double tone (intermodulation) method. 


An oscilloscope 

A voltmeter (audio-frequency amplified vacuum-tube voltmeter) 


Test Positions* 

The required test set-ups may be hooked up rapidly by means 
of jumper connectors. The circuit schematic of any test 
arrangement is easily visualized, since the test connec- 
tor pairs are identified by circuit symbols, that is, they 
arranged in the order of the circuit paths engraved 


' r 1 
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A special version of the line amplifier and monitoring 


installation is supplied for FM-VHF radio broadcast transmitters. 


Among other modifications in this model, the test detector and 


modulation meter are replaced by a discriminator ''with, deviation''. 


B. MONITORING INSTALLATION FOR RADIO- 


FREQUENCY TRANSMISS ION LI NES 


This test equipment is designed for continuous monitoring 


of r.f. carrier power and of antenna transmission line matching; 


provision is made for automatically dis connecting the transmit- 


ter, when the maximum permissible mismatch is exceeded. 


The installation consists of the following components? 


A transmission line monitoring instrument. 


available in short, medium, and long- wave versions, the 


instrument is inserted into ; the transmis sion li ne at the 


transmitter output and thus is traversed by the total 


antenna current. 


Electrodynamometer 


for direct: indication: of transfer power (r.f, carrier 


power), antenna mismatch, as well as for measurement of 


the maximum line voltage occurring during mismatch: (con- 


ditions (i,e., 5WVR) 


Cut-Off Device 


for automatically disconnecting the transmitter when the 


'maximum permissible mismatch is exceeded. 


Reconnecting Device 


with step relay and mechanical register; this equipment 


is used in conjunction with the automatic cut-off device 


Ki 



■ 
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for temporary disconnection and automatic reconnection 
of the transmitter in case of large momentary mismatches 
caused by arc-overs. , In the event of continuously high 
mismatch, the transmitter is permanently disconnected, 
after a test sequence of five eufr-offe and reconnections. 


Special mismatch test instruments are available for moni- 
toring of v.h.f. transmission line in the very nigh frequency 
(vhf) range. In contrast to the previously mentioned short, me- 
dium, and long wave test instruments, which operated indepen- 
dently' of frequency, the v.h.f. tester permits freqrency-selec- 
tive mismatch measures . This eliminates the re-radiation 


and mutual influence via the associated;- antenna, system 


event that several transmitters , are utilised; in one ; station. 


The VHF Mismatch Test Equipment Consists of 


X test instrument, which is connected into the path of the 


v.h.f. transmissionline (Z =60 ; ohms) and, hence, is tra- 


versed by the antenna current. 

An r.f. terminal bear'd with six pairs of receptacles 


for connecting six test positions 


An Indicator 


circuit-wise this instrument consists of a three-stage 


calibrated amplifier with four tuned circuits and con- 
tains a meter which is calibrated directly in percent mis 
match. The input of this indicator is connected to the 


desired test position on the r.f. terminal board by means 
of two. flexible r.f. lines which have plugs on the ends. 
The indicator and teminal board are designed for mount- 


ing in a DIN standard rack. 


!?y ' ; V ,;,y< 1- 1 ‘ ' . ’ ' ’ . V - 
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C, RAPID ANTENNA TONING DEVICE 


Thl5 test instrument permts rapid “ins »“> * 

th. radiator in -di— 

frequency changing i» the briefest pce.U.1. time. A b«ilt-i» 
cathode-ray tube serve, as indicator for oi.enly phased tun*. 
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VII v- TUBES. QUARTZ CRYSTALS , CAPACITORS 


A. TRANSMITTER, AMPLIFIER, AND RECTIFIER TUBES 


Telefunken electron tubes are the result of basic resea, 
.nvestigations In the Telefunken Laboratories. The production 


schedule.- comprise; 


1, Transmitter Tubes 

for long-wave, short-wave, and v.h.f. operation 
a. Radiation- cooled tubes 


b« Air-cooled tubes 


Water-cooled tubes 


2. Amplifier Tubes 


Rectifier Tubes 


a. High-vacuum rectiixei 

b. Mercury vapor rectify 
without grid control. 


with [ignitrons] or 


B. QUARTZ CRYSTALS 


Telefunken quarto crystal oscillators and resonators are 
designed for use in master oscillators, frequency standards, fil- 
ters and related applications; they are characterized by single 
moding, high calibration accuracy, small temperature coefficient, 
low damping, as well as by insensitivity to shook and freedom 
from ageing processes. The production schedule comprises: 

1, Built-in Crystals 

with miniature holder made of cylindrical plastic material, 
for frecuencies from one to thirty megacycles. 


2, Vacuum-Type Crystals 

«lth »<u»d draping, topioallsod and altitude-proofed; 


IllltS 
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reliable operation; even for rapid temperature changes be- 
tween -50 degrees centigrade and +80 degrees centigrade; 
salt-water and acid resistant; built into a metal tube hol- 
der with plastic socket; connection is made by insertion of 
two four millimeter plugs, spaced 19 millimeters apart; avail' 
able for frequencies from h$0 kilocycles to 30 megacycles ♦ 
Crystals for frequencies below h$0 kilocycles are available 


on request. 

Calibration Accuracy and Temperature Coefficient of Crystal 
Types listed under 1. and 2. above: 


C alibr ati o n Ac cur a cy 


eries resonance, 


with known parameters; 


Between individual crystals: 1 x 10 

Temperature Coefficient 

within an interval of ± 10 degrees centigrade about the 
temperature operating point: 1 x 10 per degree centigrade 

3 « Common-Frequency Crystals 

For especially high demands on frequency accuracy and stabil- 
ity Tele f unken can supply quarts crystals oscillators which 

are intended for installation in crystal ovens along with 

their associated oscillating circuit components . The tern- 
perature coefficient of these crystal osci3.1ators is 1 x 10 
within ■■ an interval of i 0.5 degrees centigrade: about the 

temperature operating point. These crystals can be supplied 

for frequencies between $00 kilocycles and 3 megacycles. 


C. MIGA CAPACITORS 


Telefunk en supplies high-quality mica capacitors for.. tranS' 


t/A '' ; ' h S; ' ' , - . , ’ , , , »' y l ff)r . 1 ; ‘ i /I 
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mitter construction which are characterized by high power load- 
ing ability for small volume, high temperature stability, high 


mechanical ruggedness and long life. The production program 


comprises: 


1. FI^ Metal Plate Capacitors 


for small equipment (transmitters and receivers) with capa- 
citance values from 10 pico [micromicrofarads ?] farads to 


200,000 picofarads maximum power rating up to $00 'SIX, de- 


pending on capacitance < 


olumn-type (cylindrical) Capacitors 
for transmitters ( also special types for short-wave trans- 
mitters), with capacitance values from $0 to 200,000 pico- 


farads maximum working voltage up to 8 KV, depending on ca- 


pacitance; maximum power rating up to 100 KVA, depending 


on capacitance* 


3* Oil -Filled Capacitors 


especially for high-power transmitters, with capacitance 


values from 100 to 25,000 picofarads; maximum working vol- 


tage up to 17 KV, depending on capacitance; maximum power 


rating to 800 KVA, depending on capacitance. 


Other values and ratings available on request « 


D. VACUUM CAPACITORS 


Among other features Telefunken vacuum capacitors for 


transmitter construction are characterized by remarkably small 


dimensions. At present, these capacitors can be supplied with 


capacitance values of 50 , 100, 200, and $ 00 picofarads 


h q 

Hi 41 
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Maximum peak voltages 20 kilovolts 

Maximum r.m.e. current of the 50-picofarad capacitor 
up to 30 megacycles 50 amperes ;v : 


at 100 megacycles 


30 amperes 


y • : 

■ 
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